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CROSS REFERENCE TO RELATED APPLICATION 
[001] This is a continuation-in-part of U.S. Application No. 10/094,806, 
entitled "SYSTEMS AND METHODS FOR HOME VALUE SCORING," filed March 
12, 2002), which claims the benefit of U.S. Provisional Patent Application No. 
60/311,125, entitled "SYSTEMS AND METHODS FOR HOME VALUE SCORING," 
filed on August 10, 2001. This application is related to U.S. Patent Application Serial 
No. 09/134,161, entitled "SYSTEM AND METHOD FOR PROVIDING PROPERTY 
VALUE ESTIMATES," filed on August 14, 1998, which is based on U.S. Provisional 
Application Serial No. 60/056,196 filed on August 21, 1997. U.S. Patent Application 
Serial No. 09/134,161 is itself a continuation-in-part of U.S. Patent Application Serial 
No. 08/730,289, entitled "METHOD FOR COMBINING HOUSE PRICE 
FORECASTS," filed on October 11, 1996. The present invention also relates to U.S. 
Patent Application No. 10/095,006, entitled "SYSTEM AND METHODS FOR 
GENERATING A MODEL FOR HOME VALUE SCORING," filed on March 12, 2002. 
All six of these applications are expressly incorporated herein by reference in their 
entirety. 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 

[002] The present invention generally relates to financial systems and to 
systems and methods for processing financial information. More particularly, the 
invention relates to systems and methods for evaluating the likelihood that an 
appraisal of property is faulty. 



1 



II. Background and Material Information 

[003] When an application for a mortgage loan is processed by a financial 
entity such as a lender, bank, mortgage bank, mortgage broker, or mortgage 
originator, the property securing the mortgage is usually appraised. Since various 
financial entities have an interest in knowing the true (or fair) market value of the 
property securing the mortgage, the appraisal of a property is an important part of 
the mortgage loan application process. 

[004] An appraisal provides a property value estimate indicating a market 
value for a property. The appraisal may be performed in various ways including, for 
example, an in-person property appraisal performed by an appraiser. During the in- 
person appraisal, the appraiser physically inspects the property. With or without a 
physical inspection of the property, recent sales information for comparable 
properties may be used to generate an appraisal. 

[005] Alternatively, an automated valuation model serves as a tool that 
utilizes various factors (e.g., ZIP code, lot size, number of bedrooms, etc.) to 
appraise a property. Examples of automated valuation models may be found in one 
or more of the following applications: U.S. Patent Application No. 08/730,289, filed 
on October 11, 1996, entitled "METHOD FOR COMBINING HOUSE PRICE 
FORECASTS"; U.S. Patent Application No. 09/115,831, filed on July 15, 1998, 
entitled "SYSTEM AND METHOD FOR PROVIDING HOUSE PRICE FORECASTS 
BASED ON REPEAT SALES MODEL" (now U.S. Patent No. 6,401,070); U.S. 
Patent Application No. 09/134,161, filed on August 14, 1998, entitled "SYSTEM AND 
METHOD FOR PROVIDING PROPERTY VALUE ESTIMATES"; U.S. Patent 
Application No. 09/728,061 , filed on December 4, 2000, entitled "METHOD FOR 

2 



FORECASTING HOUSE PRICES USING A DYNAMIC ERROR CORRECTION 
MODEL"; all of which are hereby incorporated by reference in their entirety. Other 
types of appraisals that provide an informed estimate of property value may also be 
used to appraise a property. Because of the various forms that an appraisal may 
take, an appraisal may be burdensome for a financial entity to process and/or 
interpret. For example, a financial entity may find it difficult to readily assess the 
reliability of an appraisal and, as a result, order an unnecessary reappraisal of the 
property. 

[006] A financial entity may use an appraisal as part of its mortgage loan 
approval process. For example, when a borrower applies for a mortgage loan, the 
appraisal may be used by a bank to verify the value of the underlying property. The 
bank uses the property value as a factor in approving or rejecting the mortgage loan 
application. For example, when an appraisal indicates that a property is worth less 
than the mortgage amount, a bank may not be willing to accept the financial risk and 
will therefore reject the mortgage loan application. On the other hand, the bank may 
simply tell the borrower that the maximum amount borrowed cannot exceed the 
appraised property value, or a percentage thereof. For these and other reasons, the 
appraisal is usually considered an important part of the mortgage loan application 
process. 

SUMMARY OF THE INVENTION 
[007] Accordingly, the present invention is directed to systems and methods 
for processing financial information and, more particularly, systems and methods for 
evaluating the likelihood that an appraisal of property is faulty. 
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[008] A financial system consistent with the systems and methods of the 
present invention may provide, based on a model, an indication that an appraisal 
value for a property is likely to be faulty including, for example, receiving information 
representative of at least one of a borrower, a property, or one or more 
demographics; receiving the appraisal value of the property; and determining a 
score based on the received information, received appraisal, and the model, such 
that the score provides the indication of the likelihood that the appraisal value for the 
property is faulty. 

[009] Additional features and advantages of the invention will be set forth in 
part in the following description and in part will be obvious from the description, or 
may be learned by practice of the invention. The objectives and advantages of the 
invention may be realized and attained by the system and method particularly 
described in the written description and claims hereof as well as the appended 
drawings. 

[010] To achieve these and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, there is also 
provided a method for providing an indication, based on a model, that an appraisal 
value for a property, which is secured by a mortgage loan, was likely to be faulty. 
The method includes, for example, receiving a date; receiving information 
representative of at least one of a borrower, a property, or one or more 
demographics, such that the received information corresponds to the date; receiving 
the appraisal value based on the date; and determining a score based on the 
received information, received appraisal, and the model, such that the score 
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provides the indication of the likelihood that the appraisal value was faulty on the 
date. 

[01 1] It is to be understood that both the foregoing general description and 
the following detailed description are exemplary and explanatory only and are not 
restrictive of the invention, as described. Further features and/or variations may be 
provided in addition to those set forth herein. For example, the present invention 
may be directed to various combinations and subcombinations of the disclosed 
features and/or combinations and subcombinations of several further features 
disclosed below in the detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[012] The accompanying drawings, which are incorporated in and constitute 
a part of this specification, illustrate various embodiments and aspects of the present 
invention and, together with the description, explain the principles of the invention. 
In the drawings: 

[013] FIG. 1 illustrates an exemplary system environment consistent with the 
systems and methods of the present invention; 

[014] FIG. 2 is an exemplary block diagram for providing an indication that 
an appraisal value for a property is likely to be faulty using a model consistent with 
the systems and methods of the present invention; 

[015] FIG. 3A is an exemplary flowchart for providing a home value score 
based on a model consistent with the systems and methods of the present invention; 

[016] FIG. 3B is an exemplary flowchart for generating a model consistent 
with the systems and methods of the present invention; 
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[017] FIG. 4 illustrates another exemplary system environment consistent 
with the systems and methods of the present invention; 

[018] FIG. 5 is another exemplary flowchart for providing a home value score 
consistent with the systems and methods of the present invention; 

[019] FIG. 6 illustrates exemplary information received from a lender 
consistent with the systems and methods of the present invention; 

[020] FIG. 7 illustrates additional information that may be received consistent 
with the systems and methods of the present invention; 

[021] FIG. 8 depicts an exemplary web page interface for providing 
information consistent with the systems and methods of the present invention; 

[022] FIG. 9 shows an exemplary model for determining an indication that an 
appraisal value for a property is likely to be faulty consistent with the systems and 
methods of the present invention; 

[023] FIG. 10 depicts an exemplary web page interface for receiving an 
indication that an appraisal value for a property is likely to be faulty consistent with 
the systems and methods of the present invention; 

[024] FIG. 1 1 is another exemplary flowchart for generating a model 
consistent with the systems and methods of the present invention; 

[025] FIG. 12 is an exemplary flowchart for determining the one or more 
parameters (or coefficients) of the model consistent with the systems and methods 
of the present invention; 
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[026] FIG. 1 3 shows an exemplary table of information for determining the 
one or more parameters of the model consistent with the systems and methods of 
the present invention; 

[027] FIG. 14 shows another exemplary system environment consistent with 
the systems and methods of the present invention; 

[028] FIG. 15 is an exemplary flowchart illustrating a process for determining 
a property value estimate as of a user-specified date consistent with the systems 
and methods of the present invention; and 

[029] FIG. 16 is an exemplary flowchart illustrating the use of a property 
value estimate as of a date to classify a loan's original property value estimate 
consistent with the systems and methods of the present invention. 

DETAILED DESCRIPTION 
[030] Reference will now be made in detail to the invention, examples of 
which are illustrated in the accompanying drawings. Wherever possible, the same 
reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

[031] Systems and methods consistent with the present invention permit a 
financial entity, using a computing platform (or computer), to determine an indication 
of whether a property appraisal is likely to be faulty. Moreover, the financial entity 
may determine such indication in the form of a score, which is referred to herein as a 
Home Value (HV) Score. In one aspect of the invention, the computing platform 
determines the HV Score based on a model and scales the score into a range (e.g., 
300 to 900) with a low score indicating a higher likelihood that the appraisal is faulty 
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(i.e., the appraisal has a higher probability of being bad) and a high score indicating 
a low likelihood that an appraisal is faulty (i.e., the appraisal is probably "good"). 

[032] By way of example only, a financial entity, such as a lender, bank, 
mortgage bank, mortgage broker, or mortgage originator, may process a borrower's 
mortgage loan application. That application may require an appraisal that is used to 
approve the mortgage loan application. For example, a mortgage originator may 
use the appraisal to determine a ratio of the loan amount to the property value 
(referred to as a loan-to-value ratio or LTV) with the appraisal serving as the 
property value. Based on the loan-to-value ratio, the mortgage originator may 
approve the mortgage loan. However, if the appraisal is faulty, the mortgage 
originator may then incorrectly approve the mortgage loan application. The 
mortgage originator thus has an interest in ensuring that if the appraisal is faulty, the 
appraisal is discounted and a "new" appraisal (or other method of valuation) is 
performed. Accordingly, by using the HV Score, a financial entity may readily 
assess the reliability of a property appraisal reducing the burden associated with 
processing and/or interpreting the appraisal. Moreover, because the HV Score 
makes it easier to interpret the reliability of the appraisal, the financial entity will be 
less likely to misinterpret an appraisal and/or request an unnecessary reappraisal. 

[033] In addition to evaluating an appraisal associated with an individual 
mortgage loan secured by real property, the HV Score may be used to evaluate 
each appraisal in a pool of mortgage loans. By way of example only, quality control 
(QC) of the mortgage pool may be more accurately targeted to those mortgage 
loans secured by properties whose appraisals have lower HV Scores. Rather than 
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randomly selecting mortgage loans in the pool for QC verification of an acceptable 
loan-to-value ratio, a financial entity may use the HV Score to identify only those 
loans in the pool most likely to have an unacceptable ratio. Accordingly, the 
financial entity may initiate further investigation (e.g., order a "new" appraisal) only of 
the mortgage loans identified based on the corresponding HV Scores, reducing the 
financial and administrative burden on the financial entity. 

[034] Furthermore, the HV Score may be used retrospectively to evaluate 
one or more mortgage loans as of a date. For example, a financial entity, such as a 
lender, may use the HV Score to retrospectively assess the reliability of a property 
appraisal as of a date, such as when the mortgage loan closed. In this example, the 
HV Score retrospectively provides an indication of whether the property appraisal 
used to close the mortgage loan was faulty. 

[035] In situations when a mortgage loan defaults (or is delinquent with late 
payments), the lender may perform a quality control function that assesses whether 
the defaulting mortgage loan was also the subject of a faulty appraisal. In those 
situations, the lender would receive an HV Score as of the date the mortgage 
closed, such that the lender may be able to identify a possible factor that contributed 
to default (or delinquency). 

[036] FIG. 1 shows an exemplary system 1000 for providing an indication of 
whether an appraisal is likely to be faulty, such that the indication provides an HV 
Score, enabling a financial entity to readily determine the likelihood that the 
appraisal is likely to be faulty. 
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[037] Referring to FIG. 1 , the system includes a communication channel 
1400, one or more lenders 1500,1510, one or more borrowers 1610, 1620, a broker 
1700, one or more information sources 1800, and a processor 1350. The one or 
more lenders may include a financial entity, such as a bank, mortgage bank, 
mortgage broker, mortgage originator, and/or any other entity (or individual) seeking 
an indication of whether an appraisal value of a property is likely to be faulty. The 
one or more borrowers 1610, 1620 may include an entity, such as a consumer, 
seeking a mortgage loan. The broker 1700 may include an entity that acts as an 
agent, such as a mortgage broker. The information source 1800 may include 
internal, external, proprietary, and/or public databases, such as financial databases 
and demographic databases. For example, sources of information may include 
DataQuick Information Systems, International Data Management Inc., First 
American Corporation, county property and/or tax records, TransUnion LLC, Equifax 
Inc., Experian, Department of Commerce, and Bureau of Labor and Statistics. The 
processor 1350 may include an entity capable of processing information such that 
an HV Score is provided to, for example, a lender 1500, borrower 1610, broker 1700 
and/or any other entity requesting an HV Score. 

[038] Although the communication channel 1400 is depicted in FIG. 1 as bi- 
directional, a skilled artisan would recognize that unidirectional communication links 
may be used instead. 

[039] FIG. 2 depicts a functional block diagram associated with providing an 
HV Score consistent with the systems and methods of the present invention. 
Referring to FIGS. 1 and 2, an entity, such as a lender 1500 providing a loan 



10 



secured by a property, may provide the processor 1350 with information, such as 
information describing the borrower 205, information describing the property 210, 
and/or information describing the value of the property (e.g., an appraisal) 215. The 
processor 1350 may then use a model 220 to determine an HV Score. The 
processor 1350 may also provide the lender 1500 with the HV Score via a 
communication channel 1400. 

[040] In one aspect of the invention, the HV Score is scaled such that a low 
HV Score indicates that an appraisal, provided by the lender, is more likely to be 
faulty (i.e., the property appraisal does not reflect the fair market value). On the 
other hand, a high HV Score indicates that an appraisal is unlikely to be faulty (i.e., 
the property appraisal accurately reflects the fair market value). Accordingly, the HV 
Score facilitates determining whether an appraisal for a property is likely to be faulty. 
Thus, the lender may more accurately evaluate the borrower's mortgage loan 
application. 

[041] FIG. 3A is an exemplary flowchart depicting steps for providing an HV 
Score. Referring to FIGS. 1 and 3A, in one embodiment, the processor 1350 may 
receive information (step 3100) through a communication channel 1400 from a 
mortgage originator, such as a lender. The received information may include, for 
example, information describing a borrower, a property, and an appraisal. In one 
aspect of the invention, the information describing the borrower may include the 
borrower's name, address, and credit history. Moreover, the property information 
describes the property and may include, for example, the address of the property 
securing the mortgage. Furthermore, the appraisal information provides an estimate 
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of the property value and may include, for example, any indication of property value, 
such as a borrower's estimate of the property value, a lender's estimate of the 
property value, a purchase price, an in-person appraisal by an appraiser, and/or an 
automated valuation model appraisal (or estimate) of the property's value. 

[042] The processor 1350 may then determine an HV Score, using the 
information received from the mortgage originator, based on a model (step 3200). 
The processor 1350 may also provide the HV Score (step 3300) to the mortgage 
originator, such as lender 1500, through the communication channel 1400. The 
lender 1500 may then use the HV Score to determine whether the appraisal 
information for a property is more likely to be faulty. If the appraisal is likely to be 
faulty, the lender may then decide to order another appraisal. 

[043] In one embodiment, the processor 1350 may scale an HV Score such 
that the score falls within a range, such as 300-900. Table 1 shows three exemplary 
HV Scores with a likelihood that an appraisal is faulty and a proposed action for the 
lender 1500. For example, when the processor 1350 provides an HV Score of 500 
to the lender 1500, the HV Score may indicate that a property appraisal is highly 
likely to be unreliable (or faulty). With an HV Score of 500, the HV Score may lead a 
lender 1500 to conclude that a review of the appraisal is appropriate, such as 
requesting another appraisal (e.g., an in-person appraisal by another appraiser). 

[044] When the processor 1350 provides an HV Score of 600 to the lender 
1500, the HV Score of 600 may indicate that a property appraisal is somewhat less 
likely to be unreliable than a score of 500. In this case, the lender 1500 may 
conclude that another appraisal is appropriate. However, since the HV Score is on 
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the borderline of being reliable, the lender 1500 may simply request a less costly 
automated appraisal using an automated valuation model (AVM), such as Home 
Value Explorer SM (HVE). The lender 1500 may then review the output from the AVM 
(including recent comparable sales in the neighborhood) to determine the 
reasonableness of the appraisal. 

[045] When the processor 1350 provides an HV Score of 700 to the lender 
1500, the HV Score of 700 may indicate that a property appraisal is likely to be more 
reliable than the score of 600. In this case, the lender 1500 may be confident that 
the property appraisal is reliable. Accordingly, the lender 1500 may conclude that a 
reappraisal is unnecessary. 

[046] Although Table 1 shows three HV Scores between 500 and 700, any 
other range of HV Scores may be used instead including, for example, a range of 
HV Scores from 1 to 10 or 300 to 900. Moreover, although Table 1 shows a lower 
likelihood of a faulty appraisal at higher HV Scores, a skilled artisan would recognize 
that a lower likelihood of a faulty appraisal may be represented with lower HV 
Scores instead. 



Table 1: Exemplary HV Scores 



HV SCORE 

FOR A 
PROPERTY 


LIKELIHOOD OF 
FAULTY APPRAISAL 


PROPOSED ACTION 


500 


High 


Order a review of the 
appraisal 


600 


Medium 


Order an appraisal 
using an automated 
valuation model and/or 
review comparable 
recent sales (if any) 


700 


Low 


Do nothing 
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[047] FIG. 3B is an exemplary flowchart depicting steps for generating a 
model, such as an HV Score model, capable of providing an HV Score. Referring to 
FIGS. 1 and 3B, in one embodiment, the processor 1350 may begin by receiving 
information from various sources of information (e.g., information source 1800) to 
enable the processor 1350 to generate the HV Score model (step 3500). The 
processor 1350 may then process the received information (step 3600) to determine 
the coefficients (also referred to as weights) that make up the HV Score model. The 
processor 1350 may then provide the HV Score model to one or more entities (e.g., 
lenders 1 500, 1 51 0 and/or brokers 1 700) to permit those entities to determine the 
HV Scores for appraisals. Referring again to FIG. 2, the HV Score model may thus 
be used as a model 220 to determine an HV Score 230. Although an HV Score 
model is described herein, a skilled artisan would recognize that any type of model 
that provides a score may be used instead. 

[048] In one aspect of the invention, the processor 1350 may periodically 
(e.g., yearly, monthly, etc.) update the HV Score model by providing an updated set 
of HV Score model coefficients (step 3800). 

[049] FIG. 4 illustrates another exemplary system 4000 environment 
consistent with the systems and methods of the present invention. As illustrated in 
FIG. 4, the system environment 4000 includes a processor 1350, one or more 
lenders 1500, 1510, one or more borrowers 1610, 1620, one or more brokers 1700, 
one or more information sources 1800, and a communication channel 1400. The 
processor 1350 may also include an input module 4100, an output module 4200, a 
computing platform 4300, and one or more databases 4600. 
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[050] In one embodiment consistent with FIG. 4, the computing platform 
4300 may include a data processor such as a PC, UNIX server, or mainframe 
computer for performing various functions and operations. Computing platform 4300 
may be implemented, for example, by a general purpose computer or data 
processor selectively activated or reconfigured by a stored computer program, or 
may be a specially constructed computing platform for carrying-out the features and 
operations disclosed herein. Moreover, computing platform 4300 may be 
implemented or provided with a wide variety of components or systems including, for 
example, one or more of the following: one or more central processing units, a co- 
processor, memory, registers, and other data processing devices and subsystems. 

[051] Communication channel 1400 may include, alone or in any suitable 
combination a telephony-based network, a local area network (LAN), a wide area 
network (WAN), a dedicated intranet, the Internet, or a wireless network. Further, 
any suitable combination of wired and/or wireless components and systems may be 
incorporated into communication channel 1400. Although the computing platform 
4300 may connect to the lenders 1500, 1510 through the communication channel 
1400, computing platform 4300 may connect directly to the lenders 1500, 1510. 

[052] Computing platform 4300 also communicates with input module 41 00 
and/or output module 4200 using connections or communication links, as illustrated 
in FIG. 4. Alternatively, communication between computing platform 4300 and input 
module 41 00 or output module 4200 may be achieved using a network (not shown) 
similar to that described above for communication channel 1400. A skilled artisan 
would recognize that computing platform 4300 may be located in the same location 
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or at a geographical separate location from input module 4100 and/or output module 
4200 by using dedicated communication links or a network. 

[053] Input module 4100 may be implemented with a wide variety of devices 
to receive and/or provide information. Referring to FIG. 4, input module 4100 may 
include an input device 41 10, a storage device 4120, and/or a network interface 
4130. Input device 4110 may also include a keyboard, a mouse, a disk drive, 
telephone, or any other suitable input device for receiving and/or providing 
information to computing platform 4300. Although FIG. 4 only illustrates a single 
input module 4100, a plurality of input modules 4100 may also be used. 

[054] Storage device 4120 may be implemented with a wide variety of 
systems, subsystems and/or devices for providing memory or storage including, for 
example, one or more of the following: a read-only memory (ROM) device, a random 
access memory (RAM) device, a tape or disk drive, an optical storage device, a 
magnetic storage device, a redundant array of inexpensive disks (RAID), and/or any 
other device capable of providing storage and/or memory. 

[055] Network interface 41 30 may exchange data between the 
communication channel 1400 and computing platform 4300 and may also exchange 
data between the input module 4100 and the computing platform 4300. In one 
aspect of the invention, network interface 4130 may permit a connection to at least 
one or more of the following networks: an Ethernet network, an Internet protocol 
network, a telephone network, a radio network, a cellular network, or any other 
network capable of being connected to input module 4100. 
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[056] Output module 4200 may include a display 4210, a printer 4220, 
and/or a network interface 4230. The output module 4200 may be used to provide, 
inter alia, an HV Score to lenders 1500, 1510, provide an HV Score model to a 
computing platform 4300, and/or provide the HV Score model to any entity (or 
processor) seeking to determine an HV Score. Further, the output from computing 
platform 4300 may be displayed or viewed through display 4210 (e.g., a cathode ray 
tube or liquid crystal display) and/or printer device 4220. For example, the HV Score 
may be viewed on display 4210 and/or printed on printer device 4220. Although 
FIG. 4 only illustrates a single output module 4200, a plurality of spatially separated 
output modules 4200 may be used. 

[057] The printer device 4220 may provide output that includes information 
that summarizes multiple HV Scores. The summary information may include 
average HV Scores, percentage of HV Scores that fall above or below a threshold 
score, and/or other tabular/graphical information for summarizing multiple HV 
Scores. Moreover, multiple HV Scores and the corresponding summary information 
may also be categorized based on state, lender (or lender branch), appraiser, or 
other user defined categories. 

[058] Network interface 4230 exchanges data between the output module 
4200 and the computing platform 4300 and/or between the computing platform 4300 
and the communication channel 1400. The network interface 4230 may permit 
connection to at least one or more of the following networks: an Ethernet network, 
and Internet protocol network, a telephone network, a cellular network, a radio 
network, or any other network capable of being connected to output module 4200. 



17 



[059] The database 4600 may store information including financial 
information, demographic information, real estate information, credit information, and 
other public and/or proprietary information that is kept within an entity or 
organization. For example, the database 4600 may store information received from 
the information source 1800 such as information from DataQuick Information 
Systems, International Data Management Inc., First American Corporation, county 
property and/or tax records, TransUnion LLC, Equifax Inc., Experian, Department of 
Commerce, and Bureau of Labor and Statistics. Although the database 4600 is 
shown in FIG. 4 as being located with the computing platform 4300, a skilled artisan 
would recognize that the database (or databases) may be located anywhere (or in 
multiple locations) and connected to the computing platform via direct links or 
networks. 

[060] FIG. 5 shows another exemplary flowchart with steps for providing the 
HV Score. Referring to FIGS. 4 and 5, the computing platform 4300 begins (step 
5005) when it receives information (step 5100). For example, the computing 
platform 4300 may receive information provided by the lenders 1500, 1510 through 
the communication channel 1400. The computing platform 4300 may also receive 
information from other sources, such as the information source 1800 and/or 
database 4600 (step 5200); initialize one or more variables for use in the HV Score 
model (step 5300); determine the HV Score based on the HV Score model and 
received information (step 5400); and end when it provides the HV Score (steps 
5500-5600). 
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[061] To receive information provided by the lender (step 5100), the 
computing platform 4300 may receive from the lender, such as lender 1 500, 
information representative of a borrower, the property, or demographic information. 
In one aspect of the invention, the computing platform 4300 may receive information 
from the lender 1500 through the communication channel 1400. This received 
information may include the information depicted in FIG. 6. 

[062] Referring to FIG. 6, the received information from the lender 1500 may 
include one or more of the following: a loan reference number; the identity of a 
lender; a street address of a property; the city, state, and ZIP code of the property; a 
stated value of the property (e.g., an appraisal provided by the borrower or the 
lender); an amount corresponding to the total amount borrowed or secured by the 
property; and information indicating whether the mortgage loan is secured by a 
condominium, town house, single family home, 2-4 unit dwelling, or multifamily 
dwelling. Moreover, the information received from the lender 1 500 may include 
information indicating the mortgage loan type, such as whether the mortgage loan is 
for the purchase of a property, a mortgage refinancing, a mortgage refinancing with 
cash returned to the borrower (referred to as a "cash out" refinance), a home 
improvement loan, a debt consolidation loan, or any other type of mortgage loan. 
Furthermore, the received information may include an indication of the borrower's 
credit worthiness, such as a credit history or credit score(s); a flag indicating a 
source of the borrower credit information (e.g., credit information provided by a 
lender or a source of credit information); and/or any other information describing the 
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borrower, the property, or demographics associated with the borrower or the 
property. 

[063] Moreover, the stated value of the property may correspond to an 
appraisal value of the property. As noted above, the appraisal value of a property 
may be any type of property appraisal including, for example, an in-person property 
appraisal, a borrower's property value estimate, a lender's property value estimate, a 
sales price for the property, a loan amount, an automated valuation model (AVM) 
appraisal. 

[064] Referring again to FIG. 5, to receive information from other sources 
(step 5200), the computing platform 4300 may interface with, or be embedded in, 
one or more systems (not shown), that provide financial information, credit 
information, and/or real estate information, such as systems that are used to 
originate loans, provide appraisals (or value property), and/or provide quality control 
tools for the mortgage loan process. 

[065] In one aspect of the invention, the computing platform 4300 may also 
interface with one or more sources of information (e.g., database 4600 and/or the 
information source 1800). The sources of information may provide, inter alia, 
median home price information for a region, borrower credit information (e.g., credit 
reports or credit scores), property appraisal information for one or more properties, 
and/or any other information that may be a factor in determining the accuracy or 
reliability of a property appraisal. 

[066] The sources of information may also provide the computing platform 
4300 with the information listed in FIG. 7. Referring to FIG. 7, the information 
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received by the computing platform 4300 may include one or more of the following: 
a borrower's credit score(s); a ZIP code with its plus 4 extension (if available) for a 
property; an AVM estimate, a standard deviation for the AVM estimate; and/or a 
value corresponding to a median price for a property in a region (listed in FIG. 7 as a 
"zone point value"). The region may correspond to a street, a neighborhood, a city, 
a ZIP code, a county, a census tract, a metropolitan statistical area, a state, and/or a 
country. 

[067] In one aspect of the invention, the information depicted in FIG. 6 is 
provided via a web-based input. FIG. 8 shows a web page for providing information 
to a processor 1350 (or computing platform 4300) via the communication channel 
1400 (e.g., the Internet). A lender, a borrower, a broker, and/or any other entity 
seeking an HV Score may access the web page of FIG. 8 to provide processor 1350 
(or computing platform 4300) with information. The information provided via the web 
page of FIG. 8 may then be used by the computing platform 4300 to determine the 
HV Score. 

[068] Referring again to FIG. 5, to initialize variables for use in the HV Score 
model (step 5300), the computing platform 4300 may initialize one or more of the 
variables in the HV Score model based on the information received in steps 5100 
and 5200. In one embodiment, the computing platform 4300 may initialize the 
variables, such as the variables listed in Table 2 below. 

[069] Referring to Table 2, the computing platform 4300 may initialize one or 
more variables based on the received information in steps 5100-5200. For example, 
the computing platform may initialize the variable "CS" with a credit score received 
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from the lender. The variable "CS 660" and "CS 760" adjusts the sensitivity of the 
HV Score when the variable "CS" is above 660 or 760, respectively. The variable 
"MCRED" may provide a flag indicating that the credit score is missing. The variable 
"LTV" (loan-to-value) may correspond to the ratio of the loan amount to the fair 
market value of the property multiplied by 100. For example, a mortgage of 
$100,000 on a property valued at $200,000 would have an "LTV" of 50. The 
variables "LTV 71 ," LTV 81 ," and "LTV 91" adjust the sensitivity of the HV Score to 
the variable "LTV" when "LTV" exceeds 70, 80, or 90, respectively. 

[070] In addition, the computing platform 4300 may initialize variables based 
on the purpose (or type) of mortgage loan. For example, the variable "CONDO" may 
correspond to a flag that is a "1" when the property type is a condominium. The 
variable "PUR" may indicate that the mortgage purpose corresponds to a mortgage 
only for a property purchase (e.g., without cash out). The variable "NCO" may 
correspond to a "1" when the mortgage purpose corresponds to a rate/term 
refinancing. The variable "CO" may be set to a value of "1" when the mortgage 
purpose corresponds to a cash out refinance (i.e., cash returned to the borrower). 
The variable "HIL" may indicate that the mortgage purpose corresponds to a home 
improvement loan. The variable "DC" may indicate that the mortgage purpose 
includes a borrower's debt consolidation mortgage loan. The variable "OTH" may 
indicate that the mortgage purpose is unknown or other than the ones mentioned 
above. 



22 



Table 2: Initialized Variables 

CS = credit score expressed in integers, e.g. 715 

CS660 = max(CS-660,0) 

CS760 = max(CS-760,0) 

MCRED = 1 if Credit Score is missing, otherwise 0; 



LTV = total loan-to-value ratio, expressed as an integer, e.g. 80 

So (total loan amt/stated value)*100 

LTV71 = max(LTV-70,0) 

LTV81 = max(LTV-80,0) 

LTV91 = max(LTV-90,0) 

CONDO = 1 if property is Condominium, else 0 

PUR = 1 if purpose is purchase, else 0 

NCO = 1 if purpose is rate/term refinance, else 0 

CO = 1 if purpose is cash out refinance, else 0 

HIL = 1 if purpose is home improvement loan, else 0 

DC = 1 if purpose is debt consolidation, else 0 

OTH=1 if purpose is other, else 0 

VALSIG = (log(stated value) - log(CPV))/St dev. (Logs are natural logs) 

If VALSIG > 0 then VALSIGU = VALSIG. Else VALSIGU = 0 

If VALSIG < 0 then VALSIG D = VALSIG. Else VALSIGD = 0 

ZQNDIF = (log(stated value) - log(Zone Point Value)). 

If ZONDIF > 0 then ZONDIFU = ZONDIF. Else ZONDIFU = 0 

If ZQNDIF < 0 then ZONDIFD = ZQNDIF. Else ZQNDIFD = 0 

If Hedonic Point Value > 10,000 and Repeat Sales Point Value > 10,000 then 
NOTBOTH=0; 

ELSE NOTBOTH=1; 

VSU2 = max(VALSIGU-2.0,0); 

[071] The variable "VALSIG" may be determined based on the following 

equation: 



VALSIG=(log(stated value)-log(CPV))/St dev Equation 1 



where CPV means combined point value; where "St dev" represents the standard 
deviation associated with the property valuations provided by an automated 
valuation model (AVM), such as HVE. The variable VALSIG represents the number 
of standard deviations (or sigmas (a)) between the stated value (or appraisal) of the 
property and the estimated value provided by the AVM. In this example, the AVM 
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provides a property valuation estimate that is just one of the numerous factors 
considered when determining the HV Score. 

[072] The variables "VALSIGU" and "VALSIGD" may be determined based 
on the value of "VALSIG," as shown in Table 2. The value of the variable "ZONDIF" 
may be determined based on the following equation: 

ZONDIF =(log(stated value) -log(Zone Point Value)) Equation 2 

[073] The values of variable "ZONDIFU" and "ZONDIFD" may be determined 
based on the value of "ZONDIF," as shown in Table 2. Further, the variable 
"NOTBOTH" may be set to a value of zero when two types of automated valuation 
models are used (e.g., using a valuation model based on repeat sales and one 
based on hedonics), while "NOTBOTH" is set to a value of one when only a single 
type of automated valuation model is used. 

[074] The variable "VSU2" may be determined based on the value of the 
variable "VALSIGU," as shown in Table 2. The variable VSU2 adjusts the sensitivity 
of the HV Score with respect to the VALSIG value of Equation 1 . 

[075] To determine the HV Score (step 5400 of Fig. 5), the computing 
platform 4300 may use the HV Score model to compute the HV Score. Referring 
again to FIG. 2A, the HV Score model, may produce an HV Score 230 based on one 
or more of the following: borrower information 205, property information 210, and an 
appraisal value 215. In one aspect of the invention, the computing platform may 
determine an HV Score by multiplying the initialized one or more variables from step 
5300 by one or more corresponding coefficients (or weights) that are part of the HV 
Score model 220. Moreover, the computing platform 4300 may scale the HV Score 
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into a predetermined range, such as the range of 300 to 900. The computing 
platform 4300 may then provide the scaled score as the HV Score to the lender or 
other entity that requested the score (step 5500). 

[076] In one embodiment of the present invention, the HV Score provided 
above in step 5500 is retrospective in that the lender (or user) specifies a date (also 
referred to herein as an "as of date) for the HV Score. In that embodiment, the 
computing platform 4300 may receive from the lender the date and information 
corresponding to that date (e.g., information representative of a borrower, the 
property, or demographic information) (step 5100). For example, the date may 
represent when a mortgage loan closed. In this example, the HV Score for that date 
indicates the faultiness of the appraisal as of the date the mortgage loan closed. 

[077] Referring again to FIG. 6, the received information from the lender 
1500 may include the as of date (not shown). Moreover, the information received 
from the lender, such as the information depicted in FIG. 6, may be information as of 
the date specified by the lender. For example, a lender (or user) may provide the 
information depicted in FIG. 6 for a mortgage loan that closed in 1997. When that is 
the case, the lender may select the as of date as 1997, the Borrower's credit score 
as of 1997, and one or more of the information (depicted in FIG. 6) for the 1997 
timeframe. The received information for 1997 may be associated with the mortgage 
loan documents from 1997. 

[078] The computing platform 4300 may also receive the information listed in 
FIG. 7 based on the as of date specified by the lender (step 5200). For example, 
the AVM estimate, the standard deviation for the AVM estimate, and/or the zone 
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point value (all described above) may be based on the 1997 timeframe specified by 
the lender. For example, if the lender specifies "1997" and provides a property 
address of "100 Home Sweet Home Street, AnyWhere, New York, 14621-9999," the 
AVM uses data corresponding to 1997 for that property. The AVM then provides a 
1997 price estimate, a standard deviation based on that price estimate (i.e., the AVM 
standard deviation), and an indication of the median price for the region associated 
with the property (also referred to herein as zone point value). 

[079] To determine the HV Score as of the date specified by the lender, the 
computing platform may then initialize one or more variables for use in the H V Score 
model based on the information received in steps 5100 and 5200, as described 
above for step 5300. In one embodiment, the computing platform 4300 may use a 
current (or recent) HV Score model. Alternatively, a previous (or old) HV Score 
model, such as an HV Score model corresponding to the date specified by the 
lender may be used instead. 

[080] The computing platform 4300 then determines the HV Score and 
provides the HV Score for the as of date specified by the lender (steps 5400-5600). 
Accordingly, a lender may receive a retrospective HV Score on a mortgage loan that 
is performing poorly (e.g., in default or late payments) — enabling the lender to 
assess whether the appraisal used to close the mortgage was faulty. Although 
reference is made in this embodiment to a lender, any financial entity can assess the 
reliability of an appraisal as of a date including, for example, auditors and quality 
control departments. Moreover, although reference is made to a single mortgage, 
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retrospective HV Scores can also be provided on a plurality of mortgage loans, such 
as a pool of mortgages. 

[081] Although the as of date may represent an actual date, such as the 
closing date of a mortgage loan, the as of date may also represent any other date 
including a timeframe (or time period) or an approximate date. For example, the as 
of date may correspond to the year, month, and/or date (e.g., 1997, August, and/or 
August 7, 1997). Moreover, a skilled artisan would recognize that an appraisal used 
for a mortgage loan may have been performed before the mortgage close (and in 
some cases up to a year before closing). In that case, the as of date provided by the 
lender may correspond to the closing date of the mortgage loan, the appraisal date, 
or any other date. 

[082] FIG. 9 shows an exemplary model, such as an HV Score model. 
Referring to FIG. 9, the computing platform 4300 may determine the product of the 
initialized variable and corresponding model coefficient (lines 1-21). For example, 
computing platform 4300 would determine the product of the coefficient "-1 1 .0280" 
and the initialized variable "LTV" by multiplying these two values (line 6). As 
illustrated in FIG. 9, the computing platform 4300 then sums all of the determined 
products to produce an HV Score. 

[083] Moreover, in one aspect of the invention, an HV Score is scaled into a 
range of 300 to 900 such that an HV Score of 300 suggests that an appraisal value 
received from a lender may be faulty. On the other hand, an HV Score of 900 would 
indicate that the appraisal value is likely to be reliable. FIG. 9 at lines 23-24 shows 
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that an HV Score that is less than 300 is scaled to 300 and an HV Score that is more 
than 900 is scaled to 900. 

[084] FIG. 10 depicts an exemplary web page with an HV Score that is 
provided to an entity, such as lender 1 500. The computing platform 4300 may 
provide the HV Score to the lender 1500 through the communication channel 1400. 
As illustrated in FIG. 10, the HV Score may provide the lender 1500 with an 
indication of whether the property appraisal is likely to be faulty. By way of example 
only, FIG. 10 depicts that an HV Score below 500 maybe considered at "highest risk" 
of being faulty, suggesting to the lender 1500 that a review of the appraisal may be 
appropriate. A review of the appraisal may include a second appraisal, such as an 
in-person appraisal or automated valuation model appraisal. An HV Score between 
500-600 may be considered at "moderate risk" of being faulty, suggesting to the 
lender 1500 that it conduct a review of comparable recent home sales and/or an 
automated valuation model appraisal. When an HV Score is above 700, the 
appraisal is at "lowest risk" of being faulty, suggesting to the lender 1500 that no 
further review or verification of the appraisal is necessary. 

[085] In one embodiment, the computing platform 4300 may also generate 
the model, such as the HV Score model. FIG. 1 1 shows a flow chart depicting the 
steps associated with generating the HV Score model. The computing platform 
4300 may begin by receiving historical (or truth) information (step 11100); 
determining one or more coefficients (or weights) for the HV Score model based on 
the received historical information (step 11200); and ends when it provides the HV 
Score model (steps 1 1300-1 1400). 
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[086] The computing platform 1300 may receive historical information for 
one or more loans from sources of information, such as database 4600 or the 
information source 1800. The historical information may include borrower 
information, demographic information, loan information, and/or property information. 
Moreover, the historical information may include information that is considered 
reliable and, preferably, verified (e.g., "truth" data). 

[087] In one aspect of the invention, the computing platform 4300 uses 
appraisal information that is reliable and verified. For example, a first appraisal 
performed on a property may be verified by a second appraisal, such as an in- 
person appraisal. If a second appraisal confirms the validity of the first appraisal, the 
first appraisal thus serves as historical information that is reliable and verified. 
Although unreliable and unverified data may also be used, the quality of the HV 
Score model may be improved by using reliable and verified data. 

[088] In one aspect of the invention, the computing platform 4300 may also 
receive from a source of information (e.g., database 4600 or information source 
1800) one or more of the following information that may serve as historical 
information: borrower credit information (e.g., credit history), a credit score, a credit 
card balance, a credit card limit, and a ratio of a credit card balance to a credit card 
limit; a borrower's mortgage loan size; a borrower's car loan size; a borrower's 
delinquencies, such as 30, 60, or 90-day delinquencies (e.g., past due payments on 
debt); a median (or average) income for a region, such as a street, a neighborhood, 
a city, a ZIP code, a county, a state, a country, a census tract, and/or a metropolitan 
statistical area; an indication of whether the borrower is a first time home buyer; a 
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type associated with the loan, such as whether the loan is for a purchase, a 
refinance, or a cash-out refinance; a loan-to-value ratio for borrower's mortgage 
loan; a borrower's current home value; an indication of whether the mortgage loan is 
secured by a condominium, a single family home, a town house, a 2-4 unit dwelling, 
a multifamily dwelling, a home in a planned community; a number indicating the 
quantity of wage earners in the borrower's household; a number of co-borrowers; a 
number indicating the quantity of residential units on a property; and/or any other 
information that may contribute to generating an HV Score model. Moreover, the 
computing platform 4300 may receive the historical information for a plurality of 
loans. 

[089] To determine the coefficients (step 1 1200), the computing platform 
4300 may process the historical information received in step 1 1 100 based on 
statistical techniques, such as a logistic regression. By using statistical techniques, 
the computing platform 4300 may determine the corresponding coefficients (or 
weights) of the HV Score model. Referring again to FIG. 9, the exemplary HV Score 
model lists coefficients including the following: 696.7000, +1.1513, +0.7011,-1.4889, 
+ 816.3115, -11.0280, +1.4715, +1.1859, -4.2848, -53.3393, -34.6074, +34.6074, - 
13.7633, +108.19, +67.90, +0, +0, + 0, +0, -79.06, and +114.55. The computing 
platform 4300 thus uses a statistical technique to determine each of these 
coefficients. 

[090] In one embodiment, the computing platform 4300 may use a statistical 
technique referred to as logistic regression to determine the coefficients. Logistic 
regression models may be used to examine how various factors influence a binary 
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outcome. An event (or result) that has two possible outcomes is a binary outcome 
(e.g., good/bad or faulty/reliable). Logistic modeling is available with many statistical 
software packages. For example, the commercially available statistical packages 
offered by SAS Institute Inc. include logistic regression modeling tools. 

[091] FIG. 12 shows an exemplary flow chart with steps for using a logistic 
regression approach. The logistic regression approach permits determining 
coefficients for the HV Score model based on historical information corresponding to 
one or more loans. Referring to FIG. 12, the computing platform 4300 may verify the 
first appraisal (step 12100); determine the outcome for each loan based on the 
historical information and the verification of the appraisal (step 12200); determine 
the likelihood (or probability) associated with each outcome (step 12300); determine 
one or more coefficients (or weights) for the HV Score model (step 12400); and 
adjust the one or more parameters by scaling the one or more coefficients (or the 
estimated log odds/ probability) into a range (step 12500). 

[092] To verify the first appraisal (step 12100), the computing platform 4300 
may compare the first appraisal with a second appraisal. Based on the comparison, 
the computing platform 4300 may verify whether the first appraisal is valid. For 
example, if the second appraisal is lower than the first appraisal, the first appraisal 
may be considered invalid. On the other hand, a second appraisal that is equal to or 
greater than the first appraisal may be considered valid. This second appraisal may 
be an in-person-appraisal, an AVM appraisal (or estimate), a comparison with 
comparable recent sales, and/or any other appraisal of the property value. FIG. 13 
shows an exemplary table showing received historical information for loans with a 
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second appraisal (shown as a "verified appraisal"). In this example, the computing 
platform 4300 may request a second appraisal for each of the mortgage loans listed 
in FIG. 13 by either requesting an in-person appraisal or requesting an AVM 
appraisal. 

[093] To determine the outcome for each mortgage loan (step 12200), the 
computing platform 4300 may compare the second appraisal to the first appraisal. If 
the second appraisal is lower than the first appraisal, the computing platform 4300 
may set the outcome to a "1 ." An outcome of "1 " may suggest that the first appraisal 
is faulty. On the other hand, if the second appraisal is equal to or greater than the 
first appraisal, the computing platform 4300 may set the outcome to "0." An 
outcome of "0" may suggest that the first appraisal is likely to be true. Referring 
again to FIG. 13, the computing platform 4300 thus processes each loan to 
determine an outcome based on the first appraisal and the verified second appraisal, 
storing the information depicted in FIG. 13 in the database 4600. 

[094] FIG. 13 also depicts a loan number, a first appraisal value, a verified 
appraisal value, an outcome, a loan-to-value ratio, a P factor (see below), credit 
information (e.g., a credit score or history), a condominium flag, and a cash out 
refinance flag. A skilled artisan would recognize that additional information may also 
be received by the computing platform 4300 to determine the coefficients of the HV 
Score model including any other information that provides an indication of an 
appraisal being faulty. For example, the additional information may correspond to 
the variables listed in Table 2. 
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[095] The loan-to-value shown in FIG. 1 3 is the ratio of the loan amount to 
the fair market value of the property multiplied by 100. The P Factor may be 
determined based on the following equation: 

LOG (appraisal value / AVM value) 

P Factor = \*^ a - - - - — '- Equation 3 

AVM standard deviation 

where LOG represents the natural logarithm; the appraisal value represents the first 
appraisal; the AVM value represents an appraisal value provided by an AVM; and 
the AVM standard deviation represents the standard deviation of the appraisal 
values provided by the AVM, such as HVE. 

[096] To determine the likelihood for each of the possible outcomes (step 
12300), the computing platform 4300 may further process the historical information, 
using a logistic regression, to determine the odds that an outcome is possible. For 
example, the computing platform 4300 may determine the likelihood that an 
appraisal value is faulty given its loan-to-value, first appraisal, verified appraisal, 
loan-to-value ratio, P-Factor, credit score, condominium flag, and cash out refinance 
flag. 

[097] In one embodiment, the computing platform 4300 uses the following 

equation to determine the odds, or likelihood that an outcome, such as a faulty 

appraisal, is possible: 

Log (p/1-p)) = a+b 1 (LTV)+b 2 (P Factor) +b 3 (Credit Score) 

+b 4 (Condo Flag) +b 5 (Cash Out Refinance Flag) Equation 4 
+ ... b n (n* Variable) 

where Log (p/(1-p)) represents the log odds (also referred to as LOGIT) that the 
appraisal value is likely to be faulty; p represents the probability of a loan having a 
"0" outcome (or a "1" outcome); a, b if b 2 , . . . b n represent the initial coefficients of 
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the HV Score model; and n represents the number of coefficients used in the HV 
Score model, where b n represents the n th coefficient. Before the computing platform 
4300 utilizes a logistic regression, the values of a, b 2 , . . . b n , and p may be 
unknown. 

[098] In this example, the computing platform 1 500 uses five coefficients 
(i.e., n=5) corresponding to the following five variables: LTV, P factor, credit score, 
condo flag, and cash out refinance flag. Although this example uses five 
coefficients, a skilled artisan would recognize that additional coefficients and 
corresponding variables may be used instead. 

[099] Although p is an unknown value at the start of the logistic regression, p 
may conform to the following equation: 

p=l/(l+e r ) Equation 5 

where x is the following: 

t = a+b* LTV+b 2 * P Factor + b 3 * Credit Score + b 4 * Condo Flag 

+ b 5 * Cash Out Refinance Flag + . . . b n * Other variable( s). Equatl0n 6 

[0100] The computing platform 4300 may then determine an estimate of the 
coefficients of the HV Score model (step 12400). That is, the computing platform 
4300 may solve for an estimate of a, b 1( b 2 . . . b n using equations 4-6. 

[0101] Although the computing platform 4300 may utilize a logistic regression 
approach as described in this example, a skilled artisan would recognize that any 
other approach may be used instead to determine the coefficients, such as the 
Probit regression approach available from SAS Institute Inc., standard regression, 
neural networks, and any other statistical or quantitative approach that may provide 
coefficients based on historical information (or "truth" data). 
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[0102] Referring again to FIG. 12, to adjust the one or more parameters (step 
12500), the computing platform 1500 may then scale the coefficients a, bi, b 2 , . . . 
b n . In one embodiment, the computing platform 4300 may scale the coefficients by 
multiplying each coefficient by the following equation: 

actual coefficient = initial coefficient * (60 /ln(2)) Equation 7 
where In is a natural logarithm. By using equation 7, the computing platform 1500 
may scale the initial coefficients such that every 60 HV Score points doubles the 
odds that an appraisal is likely to be faulty. The scaled coefficients may be used as 
the actual coefficients used in the HV Score model, such as the HV Score model 
illustrated in FIG. 9. Accordingly, the computing platform 4300 may determine one 
or more coefficients for the HV Score model based on a logistic regression approach 
using historical (or "truth") information. The computing platform 4300 may then use 
the HV Score model to determine the HV Score. 

Forecast Data Repository Embodiment 

[0103] FIG. 14 shows a block diagram of a system consistent with an 
embodiment of the present invention. System 14000 includes a computing platform 
4300 with program code 14115, a property database 14120, a forecast data 
repository 14130, an archive database 14150, a user terminal 14140, and 
communication channels 1400. System 14000 functions to provide historical (or "as 
of) property value estimates using only information as of the requested date. 

[0104] System 14000 accesses, from property database 14120, an address 
batch that represents property data of a portion of the entire country. System 14000 
also provides the property addresses and related data for various statistical models, 
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so that program 141 15 may compute a current automated valuation model (AVM) 
estimate of property values. A description of AVMs and related property databases 
and statistical models may be found in the above referenced applications, such as 
U.S. Application Nos. 09/1 1 5,831 , 09/1 34,1 61 , 08/730,289 and 09/728,061 . One of 
ordinary skill in the art may use any one or a combination of methods to compute the 
property value estimates without departing from the spirit of this invention. 
Regardless of what method or a combination of methods are used, the current 
property value estimates are stored in forecast data repository 14130, while as of 
estimates are stored in archive database 14150. 

[0105] Computing platform 4300 may include a mainframe for managing 
property data and a UNIX machine for processing property data to compute AVM 
estimates. The mainframe may be an Amdahl processor primarily using tape 
storage in addition to having approximately 10 Gigabytes of DASD (Direct Access 
Storage Device). The UNIX-specific instructions may be executed on a Sun 
SPARC™ 1000e with the Solaris™ 2.5.1 operating system, three system boards, six 
CPUs, 768 Megabytes of memory, and 306 Gigabytes of disk space. One skilled in 
the art may, however, use any computing system with adequate processing and 
memory capabilities. 

[0106] Alternatively, computing platform 4300 may include a UNIX machine 
for managing and processing the property data to compute property value estimates. 
The UNIX-specific instructions may be executed on a Sun Ultrasparc (TM) E6500 
with the Solaris™ version 2.8 operation system, eight system boards, ten CPUs at 
400 Megahertz, 10 Gigabytes of memory, and 2 Terabytes of usable disk storage. 
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One skilled in the art may, however, use any computing system with adequate 
processing and memory capabilities. One of ordinary skill in the art will recognize 
that various computer platforms and operating systems could be used to implement 
the present invention, and that it is desirable to upgrade the computer system as 
equipment with increased capability becomes available. 

[01 07] Computing platform 4300 may also include program 14115 for 
controlling the overall process of computing platform 4300. Moreover, program 
141 15 may be written using such tools as COBOL II, SAS, and IBM utilities 
(Syncsort, JCL, FTP, etc.). To perform some standard functions, program 141 15 
may use various commercial software such as Group 1 (Code 1 Plus v1 .5 and 
Demographics v2.7), MathSoft (S-Plus v3.4), and the SAS Institute (mainframe and 
UNIXv6.12). 

[0108] Property database 14120 may store data representing property data 
and sales transaction data for use in computing the AVM property value estimate. 
The property database 14120 may be periodically updated with a batch of addresses 
that include property and sales data. Forecast data repository 14130 may store 
current AVM estimates, while archive database 14150 may store historical AVM 
estimates. 

[0109] User terminal 14140 may be implemented as a dummy terminal or a 
personal computer connected to computing platform 4300. Through user terminal 
14140, users can access preprocessed AVM property value estimates and/or 
receive HV scores for any given property at any given date, including the current 
date and the as-of date. 
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[01 10] Program 141 15 may compute the estimate of property values using 
statistical models, e.g., a repeat sales model and a hedonic model, and combines 
the results to produce the best AVM estimate. Other models may also be used to 
compute the AVM property estimates. An example of combining results of the 
statistical models is provided in the above-referenced related applications Serial No. 
08/730,289. For explanatory purposes only, the described implementation will 
combine the property value estimates of a repeat sales model and a hedonic model. 
One skilled in the art may use any one or a combination of methods without 
departing from the spirit of this invention. Regardless of what model or a 
combination of models are used, the current AVM property value estimates are 
stored in forecast data repository 14130 for retrieval before the next predetermined 
update. One skilled in the art may also design a system to store the property value 
estimates in property database 14120, which stores the property data. As forecast 
data repository 14130 is created, values are added to archive database 14150, 
which serves to store historical information from forecast data repository 14130. 

[01 1 1] In one embodiment consistent with the present invention, before new 
AVM property value estimates are generated by periodic updating, the estimates 
contained in the superceded forecast data repository 14130 are archived in a 
database 14150. Alternatively, the forecast data repository 14130 is copied to 
archive database 14150 soon after new property value estimates are generated by 
periodic updating, so that both the forecast data repository 14130 and the archive 
database 14150 contain a copy of the current estimates. In another implementation, 
the entire contents of the current forecast data repository 14130 is not archived, but 
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instead only selected data, such as each property's address, estimate value(s), and 
date of estimate, are archived. In this implementation, the archived data may be 
added to an existing table or other structure in database 14150 containing previously 
archived data. 

[01 12] In these implementations, the forecast data repository data are 
organized in the archive database 14150 according to the dates or time period that 
the archived forecast data repository covers, for example, January 1 , 1999, through 
March 31, 1999. Thus, archived forecast data repository data is accessible by 
specifying a date within the range of dates that the forecast data repository covers. 
One of ordinary skill will recognize that archive database 14150 could be 
implemented in various ways without departing from the principles of the present 
invention. For example, archive database 14150 need not necessarily be on a 
separate storage device, but instead could be implemented on the same storage 
device as forecast data repository 14130 or property database 14120. As another 
example, one of ordinary skill will also recognize that archive database 14150 need 
not necessarily be a separate database, but instead could be integrated as a part of 
property database 14120 or forecast data repository 14130. 

[01 13] FIG. 15 is a flowchart illustrating a process for determining an AVM 
property value estimate as of a user-specified past date consistent with the 
principles of the present invention. As shown in FIG. 15, at the beginning of the 
process, a user inputs the date for which an AVM estimate is desired, for example, a 
mortgage loan origination date (step 15050). Next, the user inputs the address of 
the subject property for which the AVM estimate is desired, for example, the address 
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of the property that secures the mortgage loan (step 1 5100). One of ordinary skill 
will recognize that the date and address could be specified a vast number of ways 
without departing from the principles of the present invention. For instance, the input 
data could be specified by a computer file containing the mortgage loan origination 
dates and subject property addresses corresponding to each loan in a portfolio of 
1 ,000 loans that a financial institution is evaluating for purchase. 

[01 14] In step 15150, the archived forecast data repository (FDR) data 
corresponding to the entered date is located. For example, if forecast data 
repositories are archived every three months, then the repository data for the three 
months containing the loan origination date entered in step 15050 is located. Next, 
the located forecast data repository data is searched for an entry corresponding to 
the address of the subject property entered in step 15100 (step 15200). When the 
proper entry is found, the price estimate(s) for the subject property as of the entered 
date is retrieved from the forecast data repository archive (step 1 5250). One of 
ordinary skill will recognize that the forecast data repository data could be organized 
and accessed in a vast number of ways without departing from the principles of the 
present invention. For instance, entire forecast data repositories could be stored, or 
just the date, address, and historical estimate(s) may be archived. The archived 
data could be organized into a single table indexed by property address and 
estimate date range or in multiple tables, one for each date range. One of ordinary 
skill will realize that in a single-table implementation, the past estimate 
corresponding to the address and target date could be retrieved using a simple table 
lookup. 
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[0115] Finally, the process presents the retrieved estimate to the user (step 
15300). Again, one of ordinary skill will recognize that the retrieved estimate could 
be presented in a vast number of ways without departing from the principles of the 
present invention. For instance, the estimate could be displayed on a screen or 
added to a computer file or database that contains similar estimates corresponding 
to each loan in a portfolio of 1 ,000 loans that a financial institution is considering 
purchasing. In another example, the estimate could be piped as input to an 
application program for further processing. 

[01 16] Additional systems and methods consistent with the principles of the 
present invention may rely on an accurate AVM property value estimate as of a past 
date to evaluate various transactions, functions, and entities involving the subject 
property. For example, a financial institution that owns the mortgage loan 
associated with a subject property, such as the loan originator or a secondary- 
market purchaser of the loan, may use an independent contemporaneous estimate 
to perform a quality control review of the loan's quality at the time of its origination. 
The degree of quality of a mortgage loan is based in no small part on the accuracy 
of the assessed value of the underlying property. Thus, to fairly determine the loan's 
quality at the time of its origination, a fair and accurate independent estimate of the 
underlying property's value at the time of origination is needed for comparison 
purposes. If the independent estimate is biased by the influence of information 
available only after the origination date (information which was unknowable at the 
time the loan was made and which may reflect changes in the condition of the 
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property subsequent to loan origination), then the independent estimate may not 
serve as a fair or accurate basis for comparison. 

[0117] Starting with a comparison of an accurate, independent, 
contemporaneous estimate to the actual original estimate or assessment used to 
originate a loan (or for some other transaction based at least in part on the value of 
the subject property), a financial institution (or other party) can improve its business 
practices and achieve quality control goals. For example, a loan owner can 
accurately evaluate a loan for possible appraisal inflation or outright appraisal fraud 
and flag the loan for a further formal appraisal review process. This is especially 
important for non-performing loans, i.e., loans in default, because if fraud is found 
the current loan owner may be able to recover some of the non-performing loan 
losses from the fraud perpetrator. Applied on a larger scale, accurately determining 
the degree of quality of the original appraisals for a large portfolio of loans enables a 
financial institution to more accurately evaluate the degree of credit-related risk 
associated with loan default for the entire portfolio. Specifically, if comparison of the 
original appraised property values with accurate contemporaneous estimates 
reveals that a portfolio's securing properties were worth significantly less than the 
original appraisals indicated, then the portfolio owner has a greater risk of losing 
money when defaults occur because foreclosure sales of the properties would 
generate less money than indicated by the original appraisals. With an accurate 
idea of the degree of default risk for a portfolio of loans, a financial institution can 
better negotiate the portfolio purchase price or even avoid purchasing the portfolio or 
individual loans therein. In a related application, a financial institution can use 
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accurate as-of-date estimates to perform targeted appraisal reviews on performing 
loans that it already owns and discover unknown risk prior to the loans becoming 
non-performing. For instance, if the loans are found to be riskier than indicated by 
the original appraisals, the financial institution could implement hedging strategies to 
offset expected default losses, such as purchasing Guarantee Certificates as 
described in U.S. Patent Application No. 09/602,254, assigned to Freddie Mac. As 
another example, the financial institution may acquire insurance, indemnification, or 
a partial refund from the entity that sold the loans. Conversely, the financial 
institution may avoid paying for unnecessary hedges if the comparison indicates that 
the loans are safer than expected and deserve a high degree of confidence. 

[0118] In yet another application, comparison of original estimates with 
accurate as-of-date estimates allow secured loan holders to identify origination 
lenders who have delivered loans with high quality appraisals, and corresponding 
lower default-related risk, during the course of business. Similarly, lenders who 
have delivered loans with low quality appraisals are also identified. With this quality 
pattern information, a financial institution or other secured loan purchaser can better 
choose which lenders to purchase loans from, better negotiate loan purchase prices, 
and negotiate indemnification for past purchases from low-quality lenders. 

[01 19] FIG. 16 is a flowchart illustrating a process that uses a property value 
estimate as of a user-specified past date to classify a loan's original property value 
estimate. First, the process involves determining an independent property value 
estimate as of the loan origination date (step 16050). In one implementation 
consistent with the principles of the present invention, this determination is made 
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using a process similar to the process shown in FIG. 15. Next, the original property 
value estimate used as part of the loan origination process is input (step 16100). 
One of ordinary skill in the art will recognize that the input data could be specified a 
vast number of ways without departing from the principles of the present invention. 
For instance, in an implementation that uses a computer to perform the process, the 
original property value estimate could be read by a human from the loan origination 
papers and typed in. As another example, it could be part of a read-in computer file 
containing loan information, including the original property value estimate, 
corresponding to each loan in a portfolio of 1 ,000 loans. 

[0120] The process also involves comparing the as-of-date estimate (from 
step 16050) to the original estimate (from step 16100) and determining whether the 
two estimates are within ten percent of each other (step 161 50). If the as-of-date 
estimate and the original estimate are within ten percent of each other, then the 
process classifies the associated loan as having an ordinary degree of risk (step 
16200), reports the risk assessment classification (step 16400), and ends. One of 
ordinary skill will recognize that the threshold risk classification value often percent 
used in this example could be set higher or lower, or adjusted dynamically, without 
departing from the principles of the present invention. For instance, the step 16150 
threshold for classification as an ordinary risk load could be set at five percent or 
fifteen percent. 

[0121] Referring again to step 16150, if the as-of-date estimate and the 
original estimate are not within ten percent of each other, then a determination is 
made as to whether the as-of-date estimate is less than the original property value 
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estimate (step 16250). If so, (i.e., the original property value estimate is more than 
ten percent higher than the as-of-date estimate), then the process classifies the loan 
as having a high degree of risk (step 16300), flags the loan for investigation of the 
originator and original assessor (step 16350), reports the risk assessment 
classification (step 16400), and ends. One of ordinary skill will realize that the 
numerous other actions could be taken instead of, or in addition to, flagging the high- 
risk loan for investigation without departing from the principles of the present 
invention. For instance, if the loan was part of a portfolio of loans being offered for 
sale, the loan could be excluded from the portfolio because the buyer does not wish 
to purchase high-risk loans. In another example, the assessor who made the 
original over-inflated property value estimate could be identified, and then other 
loans that originally utilized the same assessor could be selectively chosen for closer 
scrutiny. In yet another example, the originating lender who made the mortgage 
loan based on the original over-inflated property value estimate could be identified, 
contacted, and asked to indemnify the current loan holder against losses up to a limit 
based on the difference in the estimates. Referring again to step 16250, if the as-of- 
date estimate is greater than the original estimate, then the loan is classified as 
having a low degree of risk (step 16450), the risk assessment classification is 
reported (step 16400), and the process ends. One of ordinary skill will realize that 
reporting the risk assessment classification could be done in myriad ways without 
departing from the principles of the present invention. For instance, the 
classification may simply be displayed to a user on a computer screen, who then 
makes decisions based on the classification that improve business or help achieve 
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quality control goals. In another example, the classification may be written to a 
database according to loan identification information such as property address and 
date. Alternatively, the classification may be reported by digitally transmitting it to an 
application program that uses it to evaluate various transactions and functions 
involving the subject property. In addition, one of ordinary skill will realize that more 
or fewer than three risk classifications could be used without departing from the 
principles of the present invention. 

[0122] Instead of using a percentage difference between the as-of-date 
estimate and the original estimate, in one embodiment, the HV score is determined. 
The HV Score may serve as an indication that the original estimate of property value 
was faulty. 

[0123] The systems herein may be embodied in various forms including, for 
example, a data processor, such as the computer that also includes a database. 
Moreover, the above-noted features and other aspects and principles of the present 
invention may be implemented in various environments. Such environments and 
related applications may be specially constructed for performing the various 
processes and operations of the invention or they may include a general-purpose 
computer or computing platform selectively activated or reconfigured by code to 
provide the necessary functionality. The processes disclosed herein are not 
inherently related to any particular computer or other apparatus, and may be 
implemented by a suitable combination of hardware, software, and/or firmware. For 
example, various general-purpose machines may be used with programs written in 
accordance with teachings of the invention, or it may be more convenient to 
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construct a specialized apparatus or system to perform the required methods and 
techniques. 

[0124] Systems and methods consistent with the present invention also 
include computer readable media that include program instruction or code for 
performing various computer-implemented operations based on the methods and 
processes of the invention. The media and program instructions may be those 
specially designed and constructed for the purposes of the invention, or they may be 
of the kind well known and available to those having skill in the computer software 
arts. Examples of program instructions include for example machine code, such as 
produced by a compiler, and files containing a high level code that can be executed 
by the computer using an interpreter. 

[0125] Furthermore, although the embodiments above refer to processing 
information related to mortgage loans secured by improved real property, systems 
and methods consistent with the present invention may process information related 
to other types of loans or credit instruments, including those secured by property, 
such as automobiles and/or personal property. Moreover, although reference is 
made herein to using the HV Score to assess a residential property for a mortgage 
loan, in its broadest sense systems and methods consistent with the present 
invention may provide a score for any type of property including commercial 
property. 
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